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(54) SEMICONDUCTOR DEVICE 

(57)Abstract _ . _ 

PROBLEM TO BE SOLVED: To elongate the lifetime of connections 
between electrode pads of a wiring substrate and electrode pads of 
a semiconductor chip by constituting the wiring substrate having 
electrode pads of a second group electrically connected to 
electrode pads of a first group with a main substrate material of a 

flexible film. , . 

SOLUTION: A wiring substrate 1 has a squared planar shape, and is 
mainly constituted by a flexible film 2 of polyimide-family insulator 
resin. A plurality of wires 3 are formed on a main surface > 1 A of the 
wiring substrate 1. and for the wires 3, electrode pads 3A of a first 
group are respectively formed. Also, a plurality of wires 5 are 
formed on the other main surface 1B of the wiring substrate 1. and 
for the wires 5. electrode pads 5A of a second group are 
respectively formed. With such arrangements, a semiconductor ch.p 
10 is mounted on the main surface 1 A side of the wiring substrate 
1 and a plurality of conductive bumps 14 are arranged as external 
terminals on the other main surface 1B side of the wiring substrate 
1. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Cla m 1] The 1st principal plane and the 2nd principal plane which counter mutually, and the 1st electrode pad 
£ med in saPd 1st princfpal plane. The wiring substrate which has the 2nd electrode pad which was formed , .said 
2nd principal plane and connected to said 1st electrode pad and electnc target. The haS 
the 3rd electrode pad formed in the 3rd principal plane and this 3rd principal plane. Wrth th *; s * bu 7^°. . 
inten/ened between the 1st electrode pad of said wiring substrate, and the 3rd electrode pad of sa.d ^<conductor 
chip It is the semiconductor device which has the resin which intervened between the 1st prmc.pal plane of sa.d 
wiring substrate and the 3rd principal plane of said semiconductor chip, and the 2nd bump formed on the 2nd 
decode pa3 of said wiring substrate, and is characterized by said wiring substrate havmg composrtion wh.ch makes 
a subiect the base material which consists of a flexible film. ... . . • 

[claim 2] It is tie semiconductor device characterized by for said resin being different direction conductive res.n 
wfth which many conductive particles were mixed into insulating resin in a semiconductor device according to claim 
T for saW I semiconductor chip intervening said resin and adhesion immobilization being earned out at said wiring 

[cfafml] It is the semiconductor device characterized by said 1st bump having fixed in a semiconductor device 
according to claim 2 to the 1st electrode pad of said wiring substrate, or the 3rd electrode pad of sa,d 

[Salm 4] ^^'semiconductor device characterized by said 1st bump having fixed in a -miconductor device 
according to claim 1 to the 1st electrode pad of said wiring substrate, and the 3rd electrode pad of said 

[Sdr5] d T C hri C st hi p P rincipa. plane and the 2nd principal plane which counter mutually, and the 1st electrode .pad 
formed in said 2nd principal plane. The wiring substrate which has the 2nd electrode pad which was formed I n sa.d 
?n7Sncip I pbne 3 connected to said 1st electrode pad and electric target. The sem conductor chip wh.ch has 
the 3rd electrode pad formed in the 3rd principal plane and this 3rd principal plane. Wrth the 1 st bump 
intervened between the 1st electrode pad of said wiring substrate, and the 3rd electrode pad of sa.d semiconductor 
35??taI«Suotar device characterized by having the resin which intervened between the 2nd principal plane 
of said wiping substrate, and the 3rd principal plane of said semiconductor chip, and the 2nd bump formed on the 2nd 

££££ t^emttdutofdtice characterized by projecting rather than the 4th principal ^J-**- 
2nd bump counters with the 3rd principal plane of said semiconductor chip in a semiconductor device according to 

[ClaTm 5 ?] It is the semiconductor device characterized by for said resin being different direction conductive resin 
wrtn which many conductive particles were mixed into insulating resin in a semiconductor device according to cla.m 
6 for said I semiconductor chip intervening said resin and adhesion immobilization being carried out at said wiring 

[Claiml] It is the semiconductor device characterized by said 1st bump having fixed in a semiconductor device 
according to claim 7 to the 1st electrode pad of said wiring substrate, or the 3rd electrode pad of sa.d 

Sim a ItTthtsemiconductor device characterized by said 1st bump having fixed in a -miconductor device 
according to claim 6 to the 1st electrode pad of said wiring substrate, and the 3rd electrode pad of sa.d 
semiconductor chip. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ^ ^ ... . 

[Detailed Description of the Invention] 

[iSffof the Invention] About a semiconductor device, especially this invention is applied to a BGA mold 
semiconductor device, and relates to an effective technique. 

■ j- Ha uw *w« P ft--*7?08 A (February 6, 1996 disclosure) official report and the list at the JP.8 zjoo/o^ 
for example. 

&TT S h S ere°fore. it is necessary to make it not te.l the effect of a mounting substrate to different direction 
conductive resin if possible in a BGA mold semiconductor device. 

SZbyZ fe«.-w> ™tho° en <h« 1 princip.1 Plan, of . wirins *„b,Wt. «s compared with the BGA mold 
substrate, it is becoming difficult to attain thin shape-izat.on further. 
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mSSS^S^lL invention are to offer the technique which can attain th.n shape-,zat,on of a 

mSt^SSi'" ] ^is invention a description as the other objects wil. become clear by description and 
the accompanying drawing of this description. 

[Meal for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 

Sng ubs^te a nd the 3rd principa. plane of said semiconductor chip, and the 2nd ^ZlT^Ztt ^L^ 
eTeSode pad of said wiring substrate, and said wiring substrate has composrt.cn wh.ch makes a subject the base 

oSS^ SfSE£T " the 2nd principa. plane which a semiconductor device counters J-J-Jj and 
Se 1st e ectrode pad formed in said 2nd principal plane. The wiring substrate wh.ch has the 2nd electrode _pad 

the 2nd bump's height, thin shape-ization of a semiconductor dev.ce can be attained. 
SrS^SS-^ — — r -vie. 20 of «h» ^ 

more steps Z^mS5£^Jnn^ layer. A semi-conductor substrate is formed wrth s.ngle crystal 
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this surface protective coat. 

[0024] The flat-surface configuration of the wiring substrate 1 is formed by the shape of a rectangle, and is formed 
with the square of 25 [mm] x25[mm] in this operation gestalt. The wiring substrate 1 has composition which makes a 
subject the flexible film 2 which consists of insulating resin of a polyimide system as a base material. The flexible 
film 2 is formed by the thickness of for example, 0.2 [mm] extent. 

[0025] As shown in drawing 2 , two or more wiring 3 is formed in one principal plane 1 A of the wiring substrate 1, 
and electrode pad 3A is formed in each of these wiring 3 of two or more. Two or more wiring 5 is formed in other 
principal plane 1B of the wiring substrate 1, and electrode pad 5A is formed in each of these wiring 5 of two or 
more. Each wiring 3 is electrically connected with each wiring 5 through the through hole wiring 7. Wiring 3 and 
wiring 5 are formed by etching the metallic foil stuck on the flexible film 2 by intervening in the binder. As a metallic 
foil, the copper foil of the thickness of 35 [mum] extent is used, for example. 

[0026] As wiring 3 is covered to one principal plane 1 A of the wiring substrate 1, a protective coat 4 is formed, and 
opening which exposes the front face of electrode pad 3A is formed in this protective coat 4. As wiring 5 is covered 
to other principal plane 1B of the wiring substrate 1, a protective coat 6 is formed, and opening which exposes the 
front face of electrode pad 5 A is formed in this protective coat 6. Each of protective coats 4 and 6 is formed by the 
resin of for example, a polyimide system. Thus, in the constituted wiring substrate 1, it has the coefficient of thermal 
expansion of 70x1 0^6 [1 -/degree C] extent 

[0027] Resin 13 intervenes between 1 principal-plane 1A of the wiring substrate 1, and 1 principal-plane 1 0A of a 
semiconductor chip 10, and adhesion immobilization of the semiconductor chip 10 is carried out with resin 13 at the 
wiring substrate 1. As resin 13, the different direction conductive resin with which many conductive particles (for 
example, nickel (nickel) particle) were mixed in the thermosetting insulation^resin of an epoxy system, for example is 
used. In such resin 13, it has the coefficient of thermal expansion of 90x1 0~6 [1 -/degree C] extent. 
[0028] Each of two or more electrode pad 3A formed in 1 principal-plane 1 A of the wiring substrate 1 is arranged in 
each of two or more electrode pads 11 formed in 1 principal-plane 1 0A of a semiconductor chip 10, and the location 
which counters. Between the electrode pads 11 of electrode pad 3A of the wiring substrate 1, and semiconductor 
chip 10A, the conductive bump 12 who consists of gold (Au) intervenes. The conductive bump 12 fixes to the 
electrode pad 1 1 of a semiconductor chip 10, and is connected electrically and mechanically. Moreover, the 
conductive bump 12 intervenes the part of the mixed conductive particles between different direction conductive 
resin (13), and is electrically connected to it at electrode pad 3A of the wiring substrate 1. Connection with 
electrode pad 3A of the wiring substrate 1 and the conductive bump 12 is held according to the heat shrink force 
and heat-curing shrinkage force of resin 1 3. 

[0029] The conductive bump 13 is formed for example, by the ball bonding method. The ball bonding method is the 
approach of carrying out thermocompression bonding of the ball formed in the point of Au wire to an electrode pad, 
cutting Au wire from the part of a ball after that, and forming a conductive bump. 

[0030] Although each of two or more conductive bumps 14 is not limited to this, it is arranged in the state of the 
triplex row along each side of the periphery enclosure of the wiring substrate 1 by the periphery except the center 
section of other principal plane 1B of the wiring substrate 1. Each of two or more conductive bumps 14 fixes to 
each electrode pad 5A, and is connected electrically and mechanically. The conductive bump 14 is formed by the 
metal material of a 63[wt%] lead (Pb) -37 [wt%] tin (Sn) presentation for example. 

[0031] Next, manufacture of the BGA mold semiconductor device 20 is explained using drawing 1 and drawing 2 . 
[0032] First, the wiring substrate 1 and a semiconductor chip 10 are prepared. The conductive bump 12 is formed on 
the electrode pad 1 1 of a semiconductor chip 10. The conductive bump 12 of this operation gestalt uses Au wire, 
and is formed by the ball bonding method which used supersonic vibration together to thermocompression bonding. 
Thus, the formed conductive bump 12 is firmly connected to the electrode pad 1 1 of a semiconductor chip 10. 
[0033] Next, the resin 13 processed in the shape of a film is stuck on the chip loading field of 1 principal-plane 1A 
of the wiring substrate 1. As resin 13. the different direction conductive resin with which many conductive particles 
(for example, nickel particle) were mixed in the thermosetting insulation resin of an epoxy system, for example is 
used. 

[0034] Next, resin 13 is intervened on 1 principal-plane 1A of the wiring substrate 1. and a semiconductor chip 10 is 
arranged. At this time, a semiconductor chip 10 is arranged in the condition that that 1 principal-plane 10A faces 1 
principal-plane 1A of the wiring substrate 1. Moreover, a semiconductor chip 10 is arranged as the electrode pad 11 
counters with electrode pad 3A of the wiring substrate 1. 

[0035] Next, a semiconductor chip 10 is stuck by pressure in the condition of having heated, and resin 13 is 
stiffened after that. In this process, adhesion immobilization of the semiconductor chip 10 is carried out at the wiring 
substrate 1 with the resin 13 which intervened between that 1 principal-plane 10A and 1 principal-plane 1A of the 
wiring substrate 1. Moreover, the conductive bump 12 intervenes the part of the mixed conductive particles 
between different direction conductive resin (13). and is electrically connected to it at electrode pad 3A of the 
wiring substrate 1. Connection with electrode pad 3A of the wiring substrate 1 and the conductive bump 12 is held 
according to the heat shrink force and heat-curing shrinkage force of resin 13. 

[0036] Next, the conductive bump 14 is formed on electrode pad 5A of other principal plane 1B of the wiring 
substrate 1. Although not limited to this, the conductive bump's 14 formation supplies the metal ball which consists 
of a 63[wt%] lead (Pb) -37 [wt%] tin (Sn) presentation by the ball supplying method on electrode pad 5A of the wiring 
substrate 1, for example, and is performed by fusing a metal ball after that. Thereby, the BGA mold semiconductor 
device 20 shown in drawing 1 and drawing 2 is completed mostly. 
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[0037] Thus, the constituted BGA mold semiconductor device 20 is mounted in a mounting substrate, and is built 
into electronic equipment such as Personal Digital Assistant devices, such as a cellular phone, and PDA (Personal 
Digital Assistants). HPC (Handheld Personal Computer), and a personal computer. As shown in drawing 3 . the BGA 
mold semiconductor device 20 fuses and stiffens the conductive bump 14. and is mounted by connecting the 
conductive bump 14 to the electrode pad 31 of the mounting substrate 30 electrically and mechanically. 
[0038] By the way. the wiring substrate 1 which uses the flexible film 2 as a base material is used for the BGA mold 
semiconductor device 20 of this operation gestaft. This wiring substrate 1 is soft as compared with the wiring 
substrate which consists of a hard substrate which carried out impregnation of epoxy system resin or the polyimide 
system resin to the glass fiber, and since it is easy to deform it. it can ease the stress which originates in the 
thermal expansion difference of the mounting substrate 30 and a semiconductor chip 10, and is applied to resin 13. 
and the stress which originates in the thermal expansion difference of the mounting substrate 30 and a 
semiconductor chip 10, and is applied to resin 13 according to deformation of the wiring substrate 1. It is important 
to ease such stress according to deformation of the wiring substrate 1 especially, since the stress which originates 
in the thermal expansion difference of the mounting substrate 30 and a semiconductor chip 10, and is applied to 
resin 13. and the stress which originates in the thermal expansion difference of the mounting substrate 30 and a 
semiconductor chip 10, and is applied to resin 13 are large when the conductive bump 14 as an external terminal has 
been stationed like this operation gestalt in addition to the projection field of a semiconductor chip 10. 
[0039] Thus, according to this operation gestalt. the following effectiveness is acquired. In the BGA mold 
semiconductor device 20, the wiring substrate 1 has composition which makes a subject the base material which 
consists of a flexible film 2. Thus, after mounting the BGA mold semiconductor device 20 in the mounting substrate 
30 by constituting. Since the stress which originates in the thermal expansion difference of the mounting substrate 
30 and the wiring substrate 1, and is applied to resin 13, and the stress which originates in the thermal expansion 
difference of the mounting substrate 30 and a semiconductor chip 10, and is applied to resin 13 can be eased 
according to deformation of the wiring substrate 1 The connection life of the connection between electrode pad 3A 
of the wiring substrate 1 and the electrode pad 11 of a semiconductor chip 10 can be lengthened. 
[0040] Moreover, since the connection life of the connection between electrode pad 3A of the wiring substrate 1 
and the electrode pad 1 1 of a semiconductor chip 10 can be lengthened, improvement of dependability to mounting 
of the BGA mold semiconductor device 20 can be aimed at. 

[0041] In addition, although this operation gestalt explained the example in which the conductive bump 12 was 
formed on the electrode pad 11 of a semiconductor chip 10. the conductive bump 12 may form on electrode pad 3A 
of the wiring substrate 1. as shown in drawing 4 (typical sectional view). Also in this case, the same effectiveness as 
the above-mentioned operation gestalt 1 is acquired. 

[0042] Moreover, although this operation gestalt explained the example which stuck film-like resin 13 on the chip 
loading field of 1 principal-plane 1 A of the wiring substrate 1, liquefied resin 13 may be applied to the chip loading 
field of 1 principal-plane 1A of the wiring substrate 1. 

[0043] Moreover, although this operation gestalt explained the example which used different direction conductive 
resin as resin 13. the thermosetting resin or thermoplastics with which the conductive particle is not mixed as resin 
13 may be used. 

[0044] (Operation gestalt 2) Drawing 5 is the typical sectional view showing some BGA mold semiconductor devices 
which are the operation gestalten 2 of this invention. 

[0045] As shown in drawing 5 . the BGA mold semiconductor device 21 of this operation gestalt has the same 
composition as the above-mentioned operation gestalt 1 fundamentally, and the following configurations differ. 
[0046] That is. the conductive bump 12 fixes to electrode pad 1 A of the wiring substrate 1. and the electrode pad 
11 of a semiconductor chip 10. and is connected to these electrode pads electrically and mechanically. The 
conductive bump 12 is formed by the metal material of the Pb-Sn presentation with the melting point higher than 
the conductive bump 14 for example. Moreover, resin 13 is formed with the thermosetting resin of for example, an 
epoxy system. 

[0047] Thus, it sets to the constituted BGA mold semiconductor device 21. The conductive bump 12 is fused in the 
condition of having intervened the conductive bump 12 between electrode pad 3A of the wiring substrate 1. and the 
electrode pad 11 of a semiconductor chip 10. Electrode pad 3A of the wiring substrate 1 and the electrode pad 11 
of a semiconductor chip 10 are connected electrically and mechanically. Then, it is filled up with liquefied resin 13 
between 1 principal-plane 1A of the wiring substrate 1, and 1 principal-plane 1 0A of a semiconductor chip 10, and is 
manufactured by performing heat treatment and stiffening resin 13 after that. 

[0048] Thus, also in the constituted BGA mold semiconductor device 21, the same effectiveness as the above- 
mentioned operation gestalt 1 is acquired. 

[0049] (Operation gestalt 3) Drawing 6 is the typical sectional view of the BGA mold semiconductor device which is 
the operation gestalt 3 of this invention, drawing 7 is the typical sectional view which expanded a part of drawing 6 . 
and drawing 8 is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 6 in the mounting substrate. In addition, in order to make a drawing legible, in drawing 6 and 
drawing 8 , a part of hatching of a cross section is omitted. 

[0050] As shown in drawing 6 and drawing 7 , the BGA mold semiconductor device 22 of this operation gestalt has 
the same composition as the above-mentioned operation gestalt 1 fundamentally, and the following configurations 
differ. 

[0051] That is, the semiconductor chip 10 is carried in other principal plane (rear face) 1B side of the wiring 
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,. Moreever. fhe wHn, 5 formed I" ^P**- ^^^.VSTSld ST^hSSfT™ 
Sr*JSS3SS'«" eeroioondoof.r device 22. fhe pen,. - *• *— 

eOstret. 1. end to fan, thrccih hcta w.nng fcr.h. r. ^ "^o""^. oonttot<rf ,„ the mountin. 

[0055] Moreover, since other pnncpel ptane 10B of. sencconouct >r o i P ^ substr ^. 30 «s chen in 

which is not limited to said operation gestalt and does not deviate from the summary. 

[Sect of the invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
SKIS) ^^^^mi^or^ce and the connection life of the —" between the e.ectrode 
pad of a wiring substrate and the electrode pad of a semiconductor chip can be lengthened. 
[0059] (2) Thin shape-ization of a semiconductor device can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and MC IP I are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . 1 

[Drawing 1] It is the typical sectional view of the BGA mold semiconductor device which is the operation gestalt 1 

of this invention. r -i • 1 

[D rawing 2] It is the typical sectional view which expanded a part of drawing 1 . 

[Drawing 3] It is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 1 in the mounting substrate. 

[Drawing 4] It is the typical sectional view showing some BGA mold semiconductor devices which are the 
modifications of the operation gestalt 1 of this invention. 

[Drawing 5] It is the typical sectional view showing some BGA mold semiconductor devices which are the operation 
gestalten 2 of this invention. . u. q 

[Drawing 6] It is the typical sectional view of the BGA mold semiconductor device which is the operation gestalt 3 

of this invention. 

[Dra wing 7] It is the typical sectional view which expanded a part of drawing 6 . 

[Drawing 8] It is a typical sectional view in the condition of having mounted the BGA mold semiconductor device 
shown in drawing 6 in the mounting substrate. 

[Description of Notations] .. . A 

1 [ _ Wiringi 3A 5A / — 4 An electrode pad 6 / — A protective coat 7 / — Through hole wiring 10 / A 
semiconductor chip. 11 / — 12 An electrode pad 14 / - A conductive bump 13 / — Resin 20 21 22 / A 
semiconductor device. 30 / - A mounting substrate. 31 / — Electrode pad. ] - A wiring substrate. 1A - One 
principal plane, a principal plane besides IB—, 2 — 3 A flexible film, 5 



[Translation done.] 
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ffit. tngE^iiffitw^^nfc^im©^?/ h't. str 

y-fh. fltfSga^SS<0^ 1 «@/-« y K t 

mm^m^f- y -f^w, 3 y k t ©0 K^-aE $ nfc 
^i/<v^t, atriEia^s^^iiffiirStriE^^ 

S'^ , w^3±ffitorat^ : fiE^Hfc<Stflii:, 



4 

[0015] (2) ^mwmmi-t. sw^fi-rsaii 

|g3±aOU^©Ji£3±ffiK^££*vfc$f£3 
SHU s/ ^i, mflE«S«©Sii 

1 y K 4: mflE^fl^ y ^©IS 3 y K © 

s<^7t ^-t^mm^^x^^. 
[ooi6] ftimn^m (i) Kxntt, Mmmmz* 

[0 0 17] HuiBo#^ (2) tiJvtf, *m#?-y7 

<Dm£&WS2s<^7'(D-&£K£-oXffi&-tZ^btfXZ 
[0 0 18] 

\&w<Dnm<»Mm sat, ih®^#r8lt*^w<o^ 

[0019] (XttJ&lB 1 ) El 1 tt*«W©3B»^tt 1 
•C-fcSBG AS!**#i«B©**«J*riBHT?*> 9 » H 2 
ttHl Ufc**WWffiBI-C*> 9, 0 3ttlH 

l ^^-TB G Aa*MMMW*r3WIWKK3»i bfc^ffi 
©m^WrffiElt?fcSc Elffi«:JLS<-*"3fc«>> 
UllSt^EIStctJi/^-CJ*. {gfffiro/Ny^v^Sr— 

[00 20] HI 1 S.t/lH 2 Jc^-t" X o *mMMt&<n 
B G AS^St 2 0 ga^«« 1 <0-±S 1 Affill 
fc-o©¥SM|K*- y ^ 1 0 ?r^« U> B2i»S« 1 
ffit«-[Sl-r^te<O^S (Sffi) 1 BfifllC^gBSS^t UT 

i^^ft:^ 5/7*10 fi, ±ffi 1 0 A* s Be^S® 1 © 

[00 2 1] !MM(*y^l 0©¥B?l!H*r±##ttT?# 
*^!S^lC*5V^-Cti0iJ^tf 1 0 [mm] xi 
0 [mm] OIE*^-C^$tvT^5. w * 

^i oicti. uT«*.tftt3aia»3S s rt**iT' 

[0 0 2 2] f^fy^l Oti. ^ic, ^«£SS 
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VBI-C^^tt, gfii^gtt0iJxfiT>'l'5 = '?A (Al) 

y^i ojc*j^T(i, 3x1 o~6[i/°cm&<ofmm 

[0 0 2 31 ^iftff^iow-SI (SSS^J&ffi) 
1 OAcoj^iaSU-f** ^co^JiBco&32K:?e-o-C«iSccD 

mm^y k (^v^^f k) 1 1 

5o «lfccD«^s/ Kl lcO**(4> ^f^l 0 
-egfriv -coSffi^g^ctem®^-;' Kl lcoSffifc 

[0024] SSi^S« 1 O^fffi^tt^^-C'^^^ 
*U #ll;&^f®»C:Jo^Tf40J;ltf2 5 [mm] X 2 5 
[mm] cDIE^-C^^H-CV^c 1 tt» S 

7^/VA2 5r^i:i-S1»^t-^o-Cl^. Wtt^-T 
/VA2lt M*LfiO. 2 [mm] ft&Z>ff£T^f!fc£*V 

[002 5] I2l 2 \~7n-f£ 5 t-x Ba^s^ i <o— 1 

A (4«^Cc7>iai^ 3 d^SS $ *W Z. <DWkV>&M. 3 CO*: 
*tC«®B|/-«s' K3 AdS^J*$tvT^-5o BE^S^lcD 

Bii&ft 3 tt* A<— *— A*Uft 7 Zlft UT#BS^ 5 £ tt^tf) 
KSaKStt-CV^. 6Si&3RtfBE*§i5fi, "1^47 >f/V 
A 2 LTflfi 9 tttt fetbfcAJMSS:^ 

tfi3 5 [/i m] SScOffSO^m^ffl^b^TV^,, 
[00 2 6] Mimmtil 1 <D— ±ffi 1 Afc»4B» 3 SrS 5 

K3 A<Dmm&&tirtrZ>fflnt>Wfc£*iX\<->%<, 62 
coflfecoiffil Btcf4BE^5Sr^5 ipf-bTi*: 

mm6&i&f&£ft>* r<o«^6icttm@^y K5 a<o 

^j^fi^y^rs K5fccoi#jmTji2j&£*t-c^5o 
r co<t 5 tc^$ttfcga^as i tc*5v>xtt, 7oxi 
0 ~6[ i /x:mm<n?mm&M*&-tz>* 
[oo27] i co-£® i a t i&MtT- rf\ 

Oco-^ffil OAtcof^tClimgl 3jW«ESih,» 

(Ni) *W asj^Sftfcft^ettttffijiSJa^fcft 
TV^„ i®J:5*«HiBl 3fc*SV*Ttt. 9 0X10~ 6 
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[00 2 8] BSi^S« 1 CD— £ffi 1 AtCjfcf&Stlfclfi^C 

©©Bi^ y K 3 Aco** f±, yf l 0 co-£E 

1 o A\z.WJ&ZfrtzM%k<oW&' < v Kl lcD**t;*tfa 

-r^'tSEiEt-BaE^^xv^. ESis«i<om@^s/ K3 

AtWfl^y^l OACOltP^ Kl 1 <k©fBfc:ti\ 

«*.rf& (au) i^/i5tti4^y^i 2*5^«$n 

(13) ^^^SA^ttfc^mtt&T-cD 5 *>co-SBSr^ 
&LTB2i®«« 1 col®/' y K3 Ali«^l-SSc$n 
Tt^. Eiiai«10»^ K3Ai*«tt^yi 

2 ircoQ^i, mflil 3©JRy|JUIS*R^JI!HB<b«U8*fc 

[00 2 9] Sltt^VT'l 3 tt, A' • ^HV 

Auy-Tir<05fe^gl5}C^$ti-fc^-^ : ftr« 
y Kt-SSyEE^f -?:co^, #-;v©S^bAu!7 

[0030] it^cco^Wtt/^ y/ 1 4 co*>t (4, ;nc 

PSS^^^*5 x 12i^S« 1 cOteW^E 1 Bco^*S5^ 
^vvfcJlia$Bt-> ISjfcg«l<0*JlH<0«-i2Kra-o-C.=. 
Jimfg-CBB?iJ$tUT^5o S^CCO^mtt^y^'l 4 CO* 
*(4, c75«®/-« >y K5 AfC@#$tu, m^W^*»o 

63 [w t%] ft (P b) -3 7 [w t%] @ (S n) 

[oo3i] mz. BGAS^*it2 o commit 

30 l^-C, HI 1^^1212 SrfflV^TSi^-t-So 

[003 2] BSi^«« 1 ATP&Htf- v^ioi 

mffi-TZo V?\ OtOlgg^S' Kl l±l-f±^ 

mi4/<>'7'l 2^^$i^■CV^5o *Hlfe^co^«tt 
^X7'12I4. Au!7-Y-^Sr^fflU, ^JE^J-M^S 
»)Sr#ffl Lfcal?— A' • #>-x>f V^feTfl^J^StbSo w 
cO 4 5 Lt»Sg§^fe*l^^^ 1 2 tt, 
^/l O0>M/<? Kl 1 (C*rLT3i@tC^$tu5o 

[0033] mmm®. 1 ©-^as 1 A©f?5i 

^fg^i^, fiRJx:tf7^/v^^tcAnX$tvfcW^l 3S:flfi 
40 9Hlt5o mJigl 3 i: LT(i> «*.tfai#*^*OlR« 

[0034] Ei^S« 1 CD-3EE 1 A±IC^g 1 

3^^ftb-C^^ s/^l OSrBaB-T-5. -co^, ¥ 
^L^yT'lOti. -t©— £il OA^EIISSIO- 

y ^ 1 0 f4> -SrcO^^^ y Kl 1 1 com^^ 

•y KSAt^rfiJ-T'Si^icLTBaS^tvSo 

[0035] w:> timvK-ttnx-^m-ft^-yT'i o* 
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^ftf'^lOtt, iffil 0 AifBi&S 

W\ *#*«tt*fJ» (13) fc#*ft**;h,fc*««fc*i 
5 *>©—&&#& LT62$!U£« 1 ©a®'* y K 3 A 

\z&%mz&Wi£ih,?>o mmmm 1 ks At 

[0036] 1 ©tiil©£ffi 1 B©««'< 

^ K 5 Ail^ltt^V^ 1 4 «r«t5. m9&'*> 

•f i 4©5fcj&ti, ;:*bfcPHje**wkv\p, €*Jx.rf, 6 3 

[w t%] & (P b) - 3 7 [w t%] @ (S n) Mf& 

tBGAS^8S2 0*M5tS^i-5. 
[0 0 3 7] -(D±5lC«^^^fcBGAS^*^a 
2 011 Sggg&lCflgSJV Sl^miS. PDA (£er 
sonal P_igital Assistants) > HPC (Handheld Jl 
ersonal Computer ) *©«#***5|c«H§*v<- V 

/i-oyt a -?§cif«gl:a*iiSM 0 BGA 
2 o tt, [g|3{c^i-«t ^Ste^i-':/ 
1 4 frfelDl LT5Hfc£-tt\ 3 0 ©*«'< y K 3 

1 fC^fitt-^VT'l 4 Srll^.W^A^^WWt-Sc^'t"^ 

[0 0 3 8] **WroBGAl¥iff^ 

fl2 0tf\ Pl^'t47'f/VA2$rSWi:i-5Bei^S«l £ 

|£&l$ 30t y/10t ©Sftl&3BS3£t-fiH L 

•CWJB1 3fc*»*»*lK*^ H3SS1S3 0 fciMlfl^-y 

ziot omKaRftSiwiaB vxmm 1 3 

fc, *£*»«© J: 5 fc. ^f^lOOfi»S« 

HS£« 30t f^lOi ©8&lt5!KSgfc: 
jgH UTW 1 3 Kljo»jo»3J«;;&*\ S^S« 3 0t*t 
ftfy/l 0 t ©flM*3Kft&£iBH 1 3{C*^ 

[0 0 3 9] r©<fc?f^ *»SJB*fc.fc*Ui, £*T© 
Sb*as#?>*u5. BGAlftra2 0l:ti^t > Sfl 

nmm& 3oi:bg Aa¥**3iB 2 0 sr^s 

SISSS 3 0 hWMkWfc 1 £ <Df»5S*llfcjeH tti 
flg 1 3 30i y -f 1 
0 t©!S!\Bg3ift^-igBl--CfitJI§l 3 KA^SJ&ftSrE 
&£«1 o*»liJ:o-ce»-*-5ii:*ST?#*0^ §2 



®2S 1 ©®ffi'< s/ K 3 A t s/^10 

[0040] 4fc. Ei»a«l©aS/<y K3Ai¥l 
ff^y^i ooW? Kl 1 i©R8i;:*5tt5«^© 
««BWl»fc«<i-5wi:*S'C**©-e» BGAI^ 

[004 1] «at#tt-e»*» o 
.o o«ffi^y K 1 1 -hfc*tttt'<i'?' 1 2 «r»j*Ufc«fc: 
ov^tRWl/t*. «ffitt/<v^l 2fi, 12 4 (m^ff) 
ffSBI) <t 5 &*Ms1& 1 ©**'* y K 3 A± 

[0 0 4 2] *mimi&x\±, BEi®S&i©-£ 
ifilA©^y^^«fc7-f/i'.Mfc©*MBl 3£l£9 

ttttfcWco^-ctftW Lfcas. be^S« i ©-£ffi i a 

[0043] **J6^fl§-Ctt> *HB 1 3 «t Ut* 

20 #&titt«jig$:;B^fc^K:o^TiftiiiLfctfSx «tflii3 

[0 0 4 4] (Hm^fll2) H5tt*38W©3Wt^»2 
-CfcS B G AM^^B^-SB^^-t"^^® 12 '^ 

[0 0 4 5] H15{c^-t-J:5^s *HJ6^wbgaS 
2 l ttu «*«jlcWi6©3tlli»1» 1 1 

[0046] H»a, 1 2 lEi^Stg 1 © 

o m®-'^ v k i ASt/^i*^ y^io ©mn^^ -y K 1 1 
^$tvxv^5o mmi Mz-f£x-tf*'s% 

[0 0 4 7] r©±5te«J*3frfcBGAffliN»(«8B 
2 1 }C*Jt @2^S« 1 ©m®^'' y K 3 A h 

f-y-fl 0 <oW&'* y Kl l h<om^MWSL^^x 2 
Sr^ffiUfc^-e^«tt^<^7 B l 2 5r^StUT, CMS 
.o m 1 ©«S^-« y K 3 A t y ?° l 0 ©m^' ? s/ K 

1 1 fc*«««jJ!i36>o*«W»J:«RL» BH^S 
Slfl5-iiElAt^f^l 0©-=Effil OAt 

[0 0 4 8] rroj: 5 l:«^^tvfcBGAWflstE 

[0049] m$&i&B3) m6it^m<omMrM3 

f fcSBGAl^gf WSSfiWitfc?) - 0 7 

so r±H6©-«B*lt*Ufc««WWriBEB-e«>9. 0 8«Hi 
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6 \z7rrthGAM*m#mm.*n&&&fc^ <- fc 

[00 5 0] HI 6 ROB 7 t£nH~ <£ 5 tC, *£ttffl$fB© 

b g Am^mwmm. 2 2 »*, m^m^^^mrm 1 

[00 5 1] IP*>, *«flsfy^i oti, gfl&S«i© 

f&©£ffi (SB) 1 B«fc**ts*t-cv*s. sag! 

K 5 ARt/lffi^ y K 3 A 5 * o T V 
^y^l 0©— ^ffil 0AiMlfili"5te©*ffi (Sffi) 

1 0 b i "9 t^m-r5ss*-c»dt**vcv^a. 

[0 0 5 2] £©J:5fc*j**nfcBGAffliMMWW 

[0 0 5 3]^, BGAafi*«f2 2Ct3^t, 
*m>fc*S-y-f \ 0»i, HMHR10lfe©±ffilB«lfc« 
*§*iT^a. r©«fc5t-«^i-5^«!:^J:9> 
f-y-fl 0©J5S$:&«tt''<:'7'l 4©iBi£lwJ;o-Cffl 
frf5^k*s-c#5©-e. BGAa*MMMfi«2 2©» 

[0 0 54] 1 ©-^ffi 1 AfcSIIfcfttf 

[0 0 5 5] H8Kl*i-J:5l=.» ^II«3 0IC 

0©te©^ffil OB^tt^*5rti 5 

1 0©m^^ffil 0BA^SSS«3 OJC'ga^-frSw 
tdS-C#5. r©*§*, BGAS¥»*««2 2©»» 

[00 5 6] «±> *J8W*fcJ:o-C4Sixfc»W*r» 



10 



20 



30 
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<fo?>o 

[0 0 5 7] 

[00 5 8] ( 1 ) ¥3H£S£BK*3^-C, I2^S«©« 
[0 0 5 9] (2) iWflsilB©«a^«ria5r.i:#-e 

[®ffi©fs*ftfft9n 

[Ell] *?8^ca»Il t*.5BGAS^i«:SI 
[El 3] BliKaH-BGAffliMMWK*****^* 

^ ufc^©m^Wf®i2i-efcSo 

[H14] ^B^©HJS^l©^Mt?fc5.BGAM^ 
[0 5] *J8WOjOfc»»2-C*>SBGAffl*»l«W 

©—as sr^-rm^WRff ffiia -efe ?> o 

[06] *5SM©H«6^«83-efc5BGAS^^e 

[1217] 0 8©— »*r*t*Ufcflt*WWrBBBI-e*>S. 
[1218] HeiCiPi-BGAffl**********^ 
g bfc^©^W»rffiEl-efoSo 
Mfrl§-©t&W] 

l-Ei&ISS* 1A—±I, lB-t©±I> 2 -ST 
fttt^-f/i'A. 3, 5-IEi&. 3 A, 5A-tffi^J' 
h\ 4, 6--(*®J», 7— 10-* 

Ifltfy^ ll-W'/K, 12, 14 -»«*>< 

^7". 13-*TJ»L 2 0, 2 1, 2 2-*Sft8t> 3 

0 3 1 -mm^-y H. 



[1211] 
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